In an effort to improve the light transmittance of light-cured composite resins while avoiding degradation of their physical properties, 4 dimethacrylates having low refractive indices and a bulky backbones such as alicyclic or fluorine-substituted bisphenol groups were synthesized. The depths of cure and physical properties of 6 experimental composite resins containing these new monomers were, then, examined and compared to those of 3 control composite resins containing UDMA, BisMEPP, or BisGMA.
as polymers were superior to those of aliphatic dimethacrylates13-16). However, the refractive indices of aromatic dimethacrylates are considerably higher than those of silica generally used as filler9,10). It is known that fluorine-substituted-compounds have lower refractive indices than the original ones and thus, the refractive index of aromatic dimethacrylate might be lowered by substituting by fluorines without any concomitant degradation of its physical properties.
Dimethacrylate with an alicyclic skeleton has a lower refractive index than its corresponding aromatic dimethacrylate and has physical properties comparable to those of the latter16). In our previous report17), we described the synthesis of both fluorinated aromatic and alicyclic skeleton dimethacrylates intended for use as monomers with a refractive index close to that of generally used silica fillers, and physical properties comparable to aromatic dimethacrylate polymers such as BisGMA. In this study, some of these synthesized monomers were practically applied in light-cured composite resins, and the usefulness of these monomers was evaluated by determination of the depth of cure as well as other physical
properties.
In addition, the effects of some aliphatic diluent monomers on the physical properties of these components were examined.
MATERIALS AND METHODS

Preparation of light-cured composite resins
Four new monomers were synthesized as described in a previous report17) and used as 
RESULTS
Light transmittance of composite resin
The depth of cure for the 9 composites plotted against the refractive indices of the matrix monomers is shown in Fig. 3 . The refractive index of the silica filler (SiO2) is indicated by the arrow. The depth of cure increased as the refractive index of the monomer approached that of the silica filler with the exception of composite O.
When the difference in refractive indices between the monomer and filler exceeded about 0.02, however, the refractive index of the monomer had little influence on the depth of cure.
Physical properties of composite resin
The results of tests for physical properties of 9 composites are shown in Figs. 4-9.
The Brinell hardness numbers (BHN) of the experimental groups A-F were nearly equal to or a little higher than those of the control groups O-Q (Fig. 4) . The BHN values of wet specimens of composites A-P were about 20-25 percent higher than those of dry specimens.
For composite Q, however, the BHN of the wet specimen was lower than that of the dry specimen. The flexural strengths of the experimental groups A-F were generally lower than those of the control groups O-Q except for composites C and E (Fig. 5) . This was also true with respect to the wet specimens.
The elastic moduli of the experimental groups A-F were nearly equal to or a little lower than those of the control groups (Fig. 6) . The elastic moduli of the wet specimens were decreased little compared to the dry specimens with the exception of composite Q.
The compressive strengths of dry specimens of the experimental groups A-F varied between 2680 and 3270kgf/cm2 (Fig. 7) , but those of wet specimens were approximately equal to 3000kgf/cm2 with the exceptions of composites A and O. Generally, wet specimens had higher values than dry specimens except for composites A and B. The values of the wet specimens of composites B-F were comparable to those of the control groups O-Q. The resistances to toothbrush abrasion of the experimental groups A-E were nearly equal to those of the control groups O-Q (Fig. 8) . Composite A, the matrix resin of which was BisMPHFP/EGDMA/HMDMA, had the highest abrasion resistance. Composite E, with the matrix resin BisMEPHFP/TEGDMA (50/50), had approximately the same resistance as composite P, with the matrix BisMEPP/TEGDMA (50/50). The water sorptions of the experimental group were lower than or equal to that of composite P, a relatively hydrophobic control composite (Fig. 9) . The solubilities of composites A, B, and D, however, were relatively higher than those of the other composites. In addition, TEGDMA seemed to be superior to EGDMA and HMDMA as a diluent monomer of BisMEPHFP.
